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"THE ROLE OF TEE MACROPHAGE IK THE IMMUNE RESPONSE: 

; THE EFFECT OF TOBACCO PRODUCTS ON MACROPHAGE FUNCTION." 
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■:M '^ •' ^ a ^'® Balb/c nice were exposed to various protocols involving acute 
Iv^&tiX*** 0 ****. to'Kentucky Reference cigarettes. The animals were exoosed to smol 
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p exposure to Kentucicy Reference cigarettes. The anisals were exposed to sinoke r ^| 

.;v. i;5-before and after administration of antigen. The type, nunber and duration 
■.v"^ ‘'.f' expossures-tb-snoke were varied. Three parameters of immune ^responsiveness■ i r^ g 

\ were studied: (1) the nunber of direct and indirect plaque-forming cells (PFC) 

' (2) -the primary and secondary serun antibody response, and (3) the response 

to mitogenic stimulation. . , y . 
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The following findings Were obtained: 


'**" Exposure of nice to Kentuckv Reference 1A1 cigarettes in each of 
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S han -smoked animals had a reduced immune responsiveness compared 
to untreated 


eated bench controls. •V£i^ v &: :?? 

r% n f M-f . « _ T7_*_V_ T> . r__ 4-nt . ’ . • ' ’ . ' L 


2. 

‘:j,: '1'vV^iK'C's - 

Y&; 

v,:'■ . 

-■ i ‘Z:?A<V ■: if,* 

L-- ' % v4-f • •' !'. v V- V 

• iip*T- 3• . Exposure of nice to Kentucky Reference 1R1 cigarettes caused 
"■ >V- '{'"7 ■ : i' '*' ^S 111 * can t suppression of the appearance of both direct and 

V Indirect PFC. . -y:-, ■/. 
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5. Anina ls renoved fron the snoklng "protdcol''after"ahtigen *hdmln-•' 
'.y .'v.-'^ristration had a partial recovery of immune responsiveness* " 


o. Exposure to 1R1 cigarettes reduced the primary senna henagglu- 
--’’■‘.'i- tinating antibody response, but under the conditions studied had 
no^effect^on^the secondary response. ^^ 

7. Exposure of nice to the 1R1 cigarettes for either 7 or 15 days 
had no effect on the ability of spleen cells to respond to the 
nitogenic stimulation of Concanavalin A or Phytohemagglutinin. 

. These results suggest that the smoking of high nicotine-containing cigarettes * 
has a deleterious effect on the nunber of antibodv—forming cells in mouse spleen • 
populations. Further experinents^wre in progress to define the cells affected and 
to determine possible mechanisms involved. 
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M*5J e ^Y 6 peen a large nunber of studies carried out which have ^cdi 
4%^ - V5f^^“ ent ? ojf_ cigarette’ smoke nav have direct carcinogenic activityY^In 
•!, a&l it ion , - while containing a Variety of - 'potential - carcinogens - ,' commonehVs'bf - 
y » \ cigarette smoice nay also exert a ’suppressive effect-on the immune systen affecting” 

' both local immunity - in the - lung and systemic immunity’. ’ > Therefore,--the’ smoking ***• 
cigarettes nay contribute to the initiation of a neoplastic event as veil 
,!;; naxe _the individual more susceptible to infection as a consequence of chronic"* 

> i ■ , inpairnent of the homal defense mechanisms operating in the respiratory tract. 

t*» ls regard, the alveolar macrophage plays a dominant role in the defense of i 
Itmg 1 against"nicr6bm’ infection. "^It also Ws a prcnineht'’role' in the 
clearance of-particulate natter of many different types from the lung. ^Although 
, ;/ .. : ^^there is local antibody (IgA) produced in the lung, the major organ of antibody 

formation in response to intratracheal instillation of immunogen is not the lung.* ‘ 
has been suggested that foreign materials deposited in’the lung parenchyma 
- are readily eliminated or rendered non-immunogenic, and that only a small pro- 
y ' P° r t.ion of the immunogen enters the blood stream and triggers an immune resDonse ^ 
s' ‘ ; i, •^ Jtt t ^ ie spleen. The site of passage of the immunogenic material Is thought to ' L-y»g 
. he in the alveolar space which is occupied by macrophages. - One of the functional 
roles of macrophages which can be included in a long list of yet ill-defined 
£ ) . roles, is that of transport and/or presentation of antigen to antibody-forming • 

^ . V, s r; ce H s » . It is very possible that the ability of the alveolar macrophage to carry ^ 
out its normal defense functions might be severely affected by the presence of 
a vide variety of environmental pollutants that enter through the lung. Previous 
studies liave'"shoiwh' that' chronfc - exposuf e tb - s - ulphur dioxide and,’ In some cases •■ ?*% § 
carbon, has Resulted in impairment of- the immune- response of experimental animals 
inhaled imunogens. Another environmental pollutant, cigarette smoke, or 
?$$$$£&■ ^extracts thereof, has been shown to affect the morphology of macrophages along ' i:i ' i 
ifwith a numbeV nt rheif hiochemical and functional 'prop'ertiies'.-’-’-ln addition,'* 

^young adult cigarette smokers have heen found -to have significantly lover con-^ 
yCentratioas of serum antibody to influenza A 2 virus after either natural in- 
^ feet ion via-the-respiratory tract-cr-vaccination -than found -in a similar -group 
of nonsmoking controls. -These studies suggested that cigarette smoking night 
• have a detrimental effect on the immune system, ^ 

The rationale employed in these studies vas based on the argument that • 

macrophage participation in the immune response is a function of the physical 
nature of the immunogen. Macrophages-appear to be necessary for immune responses 
to oultideteminant, complex immunogens. In addition, immune responses to these 
materials also require the cooperative effect of thymus-derived cells. Therefore, 
the use of a complex antigen such as S3BC or KLH, and the observation of a sup¬ 
pressed immune response following exposure to smoke, would enable us to study mech¬ 
anisms, at the cellular level. .^ ?> 

The initial period of this grant was spent in establishing a systen in 
which we could measure antibody production by single cells against KLH. Details 
of the hemolytic plaque assay used for the detection and enumeration of individual 
cells either synthesizing or releasing antibody to KLH were presented in a previous 
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.^y*s'y f ,i;xprogress report and the published paper is appended to the grant renewal request. *1 
.* the second year of the grant, we attempted to establish techniques in which 
heterogeneous cell populations could be separated into individual functional 
T§; '.’ V^ / cell types. 1 Our particular interest at that time was directed toward the prep—^ 
»^t^eratioif or iaTjpotent and specific anti-macrophage serum to be used todeplete 
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cell populations of macrophages so that we could determine whether the immune 


' y ^response' to KLH was dependent' upon the presence of accessory ‘c’elist•' * Details r b£””§*i! 

‘ iteir worlc-wi'tfir-rabbit - anrl—mniiep marrinnhaerp- eonm uora olwoh- •jr Prnuraee'Bonftrt' m 
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.^Our work' wi'thr rabbit anti-mouse macrophage serum were giveir in Progress Report 
yi So. - 2^ and a copy of our manuscript which was recently submitted to Immunology 
« .••.."■',,is appended.- -We extended the anti-nacrophage serum work to the rabbit system ; ^ 

y.-y ^ . and have established that the _in vitro anamnestic response of rabbit popliteal 
" r ..^~i.ymph’ &od£ ceils^is iiso^macropfiage-dependent. 3 . A copy ofan^abstract”presented 
1 3 , ®t the 59th Annual Meeting of the American Association of Immunologists in ' 
vs^vl : April,-1975 is also included in the grant application.' Also,‘during the second' 

- f J*** °f the grant we extended out^studies of the fundamental concepts of anti- . f> ' 
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body formation into areas peripheral to the mission of this grant but which may 


.. 

have some bearing on our results^ In Progress Report No. 2 we provided some 


information on the use of an anti-plasma cell serum to study cellular differ- 
... entiation of the murine plasma cell. A copy of the first of at least three '_.\V^ ? 4%: ; ^^yC% 

L1J *" r “ * ’ 1 1 r.Trm'rnal of Trimnnol nov) nr fn bp sub—“ ‘ 
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publications from this work, submitted (Journal of Immunology) or to be sub- 


^ Bitted, is attached. These studies have also led us into work with T-independent 
antigens and served as impetus for us to begin a colony of nude (Thymus-deficient, 
nu/nu) mice. In a second series of studies, we were interested in studying po- 
v tential regulatory mechanisms operating in the irsnune response. "We have observed 
'that Prostaglandin Ej_, but not other prostaglandins, enhanced antibody formation 
in our in vitro a namn estic response system. These studies could eventually be - 
extended to immunocompetent cells found in lung tissue. "A copy of our inanu-'y 
»■ j'. - script submitted to Prostaglandins is attached to r £he grant"application. ^ 

'; :V "The experiments described in this Progress Report were initiated in late 
OctdberJ'• : 1974 fipon^r eceipt 'of “ihe 'Prototype “Mark It "Walton “Horizontal 'Smoke 
' <)> Exposure Machine.'^"Initial attempts were made to calibrate the machine to 
..settings indicated in the manual. Rotometer was set at 14 to achieve a 35 ml 
puff volume,'purge'set at 10. °The machine was - set to give ! a 2 sec. ;? puff, 28 sec. '" ** 

. .mix and 30 sec. purge to complete the cycle. All experiments were done with 
•i 2 Kentucky Reference cigarettes, either 1A1 or 1R1, which had been stored at -20°C 

* prior to use. One week before use, the cigarettes were removed from the freezer, 
packages opened and stored in a humidified chamber at.room temperature. Exposure 

• - :< y consisted of 'the first 8 puffs from the cigarettes. Male Balb/c mice were used 

as the experimental animal for several reasons. Although they contain endo- 
geneous type A and type’C virus particles, spontaneous induction of leukemia 
is not characteristic of Balb/c mice as with other inbred strains. Secondly, 

Dr. - Kreisher suggested that male Balb/c mice be used due to low indueibility 
of aryl hydrocarbon hydroxylase, an enzyme involved in the metabolism of 
aromatic hydrocarbons and thought to be related to the carcinogenesis of tobacco 
products. Before each experiment, the animals were acclimated to the smoking 

C machine by putting then through 8 puff cycles, two times a day for a period of 
) .. one week. Those animals that were to be used in smoking experiments were then 

exposed to Increasing numbers of puffs of cigarette smoke for 2 days before 
, they entered a smoking protocol. It should be noted that there were few deaths, 

... probably due to intoxication when the 1A1 cigarettes were used. A mortality 

^^ .1003545800 ._ 
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J^t^XfcJib^^t: lJP-201 was obtained using 1R1 cigarettes."' As will become" evident" ^Ji 
JvSi--/■ ■:£,&&'. £h. e discussed, the. sham-smoked animals responded in a*'diminished 
■ XXXX'Y vh en compared to the untreated, bench control animals. "All other methods*^ 

Y ^Y - v - 1° J~ke grant application. _ Our initial experiments were con— 

r^Xfc «iJ*_o1)tainiiig_ an linger standing of tKe" Vf fectsT of cigarette" smoW.'oh" 

s : •' V j^»e_ niEbeit of__s?leen plaque-foming cells which is a direct measure" of antibody-*?! 

c ,P^- s *zP a sens antibody,levels in both primary and secondary "immune. ’ " V-'iiffi 
-'ji - ‘^. es r > ? : ^^ hmd on the ability of spleen cells to respond .to mitogenic stimulation. ’ 

4 -Y^,y i t ^jlhes_e_ experiments_ : have_ concentrated on acute phase of smoke exposure with antigen ^ 
..Y J>cihg injected before, along with or after exposure to smoke. Some of the para— X| 
■Y^^^tieters- studied were type of cigarertre- ( 1 JLL v s".' 1 R 1 ), "the" number of cigarettes f- $$ 
«■ . used, ^duration 01 exposure to smoke and effect of withdrawal of animals from 

X'X ' :£*=*>**?$ protocols, Lrrl ^ e > <„• .~ P ;.xx •_ ■ : H _ XX'X'Xfll 

' •» ■ r -J? *'■ *'**“'' ’'•■•■- • - . i . Jt _ . - '•*>*•%«-■ ■ . ' 
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1 .v'ii’.^iln the first series of experiments, male Balb/c nice were injected with 
KLH cyi day 0 and smoking of one 1A1 cigarette twice each day for 5 days was " ; " 

•begun at the same time. On the 5th day, spleens were removed from each of .6 
•m^oKnd,. 5 sham—smoked and A bench control animals. Single cell suspensions 
-were prepared and spleens were assayed individually for direct (IgM) and indirect' 
(IgG) PrC. ' Table 1 shows that both smoked and sham-smoked animals had a loss of • 
^weight after being placed on the smoking machine. Again, it will be pointed out 

■ that there was a reduction in the number of PFC even in sham-smoked animals , A ~ 
compared to bench controls. These results indicate that some of the suppression 

■ of immune responsiveness may be due to the stress conditions placed on experi— _ ' ySgSggS 
Rental animals. The number of PFC in smoked and sham-smoked animals is not 
significantly different indicating that""the approximate’ "232T 'suppres'sion ~o£ ^ 

: ^responsiveness.is .probably due .to stress conditions. Jfables .2 and 3 .show the XJifiijl 
' results or experiments in which animals were exoosed to smoke as above for 7 


* T^esponse. -in smoxed animal s.. - .*» • •■ •-> > - .■ -• **■«- . - Y 

: j’-"Y" Y'.-' ■ ''■-‘''vl - ~ 1 -./-i". Xi ’•' ' 1 ' ’ ' 

-I® the next series of experiments, animals were injected with KLH on , 

« ‘ . ' day 0 and smoke exposure was begun 1, 2, 3 or 4 days later and continued until 

of assay, day 5_. It can be seen in Tables 4-7 that there was no_. 

- ;:>,ia=unosup?ressive effect of smoking a single 1A1 cigarette twice each day when TC 
* direct PFC were enumerated. In soae-cases. Tables 5 and 7, it appears that 

-smoking suppressed antibody formation; how’ever, sham-smoked animals also had 
depressedimmune responses, again suggesting that the reduction in immuno- 
icomoetence-was-a Ifunction of .stress conditions. _j X> . , X ..... 








In view of the findings that a single 1A1 cigarette was ineffective in 
having an influence on the immune response of the nice we decided to increase 
the number of cigarettes used for each exposure. One possible reason for lack 
of effect of the 1A1 could have been related to dose of smoke that the animals 
received. Table 8 shows the effect of giving antigen 1 day before exposure to 
2 cigarettes. It can be seen that increasing the smoke dose of 1A1 cigarettes 
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v ?•'•'■ • ';-'^aA- : -V-^- ; 4C.^ *."-\ r ' , ■.■■■ ... ft", ; . U ft''-, ■ ? • s, 

, • il?4_ n P. *f/«ct on _the fcame responsiveness of test animals. Table. 9 -shows, -the ' ^^ ^^ l 
s . .,,^i? es P?- ts _P.?. ^ c ? er i =en .ts in which.nice_ were exposed to smoke for 5 days, -then In- 
-‘.V -ftft ted_wlth_I1H_apd_were rested for the time before spleens were assayed for PFC 
ft£; : ;?^.- P 3 - 0 seen that increasing the. spoke dose had no effect on either direct or 
-^^^g^ndirech PFC.*.-Although not shown,-• a similar experimental design in which the 
v--* . ■'. .'S®4^els.were exposed to_smoke from 2^cigarettes both before and after antigen :v 
pj^ ipi stration resulted in a similar lack of effect on the. PFC capabilities of 
^he. experipental a ni m a ls. - The. dose of spoke was then increased by exposing the / 
t J-S. to three 1A1 cigarettes twice each day. ; Table 10 shows the results, of 

.experiments, in which the animals were injected with RLE at tine 0 and smoke was ’ 
vs,.y igiyen; at : ^he same-rime and- for-the. 'following- 5 days, fit can be aeen. that such 
s ‘'' ‘ ^nn increase in smoke exposure did not have a significant effect on the number 

.ftft. PJftFFC since the sham-smoked animals also show*ed a decrease in immune respon— 

■»■. '* - siveness compared to control, untreated mice. Table 11 shows an experiment 

. -i® which mice were exposed to three 1A1 cigarettes before the administration 

.-■ •;';-.pf antigen and then rested until the time of assay, day 10. Again, it can be 
'•'ft ftft; .';.®® e P that the apparent d imin ution of immune responsiveness is not significant 
the sham—smoked a nima ls also showed a decreased irrrune response. Not . 
shown are the results of a similar experiment in which nice were also exposed 
to the three 1A1 cigarettes after antigen injection. In this case as well 
' .. .. .ft there was no clear cut effect of smoking on the ability of the nice to respond 

C to KLH. Table 12 presents data from an experiment in which nice were exposed 

; to smoke from three 1A1 cigarettes and antigen was injected one day later. 

This experiment provides some indication (which must be interpreted cautiously) 

'-.ftft,/,. that the three 1A1 cigarettes had an immunosuppressive effect on both direct and . 
ftft.ft ’ ftipdirectPrC. ^ It* should'be-pointed out that these-animals'were larger, than any 
: - P r ® v i° us l7j therefore, could have tolerated the stress effects of. i( the 

^Y.-ft,•'•■>i-^5 so ^ n S machine better than smaller animals. ;; The immune response of smoked 
i . • animals w-as suppressed by about 30% whereas sham-smoked animals showed only 10% v-V’v^^ 

'^l^rr^^^SPPPt^sipncCCcparedrto the untreated controls. £ Several : possible factors could 

?e??o^»ci|»le.lack.of effect of the 1A1 cigarettes, on the icsune^ w '■ 

'* }"'''^y -.response. First, the nature of the components of the 1A1 cigarette may preclude 
.^Jthea.being i^unpsuppressiye, since these cigarettes are low nicotine-containing, 

. Second, the duration of exposure to smoke may have been too short to see a - i ;- y '5 

'systemic suppressive immunosuppressive effect. Third, cigarette smoke may not ‘ 

•* be immunosuppressive. . . - > . . '■<: -l 
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, 'f~next turned our attention to the effects of 1R1 cigarettes on PFC - ' ;' ^ v 

production since these cigarettes^re^high nicotine-containing. Table 13 shows 
the results of an experiment in which nice were exposed to a single 1R1 cigarette 
starting at the time of antigen administration. All of the conditions used for ^ 

smoke exposure were the same as those described for the 1A1 cigarettes. It can 
be seen that there was a significant suppression of the direct plaque-forming 
cell number in smo ke d a ni m a ls. Smoked animals showed a 76% suppression of PFC - 
compared to untreated bench controls. In this experiment, as in preceeding ones, 'S^-Vv; 
there was also about a 10-15% suppression in the sham-smoked animals. However, 
there Is certainly a significant reduction of PFC in smoked animals compared to 
th ese controls. Table 14 shows that if the animals-were exposed to smoke before 
antigen injection and then allowed to rest (i.e., no addition smoke, but being 
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placed orr the saoking nachineV until the day of-assay there appears to'be 
s restoration of liaune responsiveness. *Ttr can be seen that there" is only 402 


■Tfwi 


' ,-suppression of' responsiveness if the animals are not exposed to smoke for the 
i*At 5. days after antigen" administration. These results suggest that the effects** 7 '; 

: v olf^‘six>‘king"nay be re vers ibl e. "Tab 1 e' 15 Vhovs the effect of increasing" *snok ( e' e 4^ 
'e&posure (2^ 1R1 cigarettes) in limine responsiveness. ~Tn this experiment the 7 
animals were* given antigen and started on the smoking protocol at the sane’ tiine. 
v .:.The data-indicate that exposure to smoke for 5 days resulted in a 982 sup- 
'.ptession of direct PFC and corn let e suppression of the appearance of indirect* 
PFC.~Again I mist point out that there vas an effect of stress on control |* 

’ ahlhals^ 1 * 'febles~l6-and 17* show the effects bf^ es^psing^hVWl^ls e to t: Snokfe lc “ 

/' before" antigen injection"and then withholding or continuing the smoking 'pro-’"'"" 
tocol until* the day of assay. “Table 16 shows that there is* an approx irate 502 
' ' recovery'of the PFC number in animals which were no longer exposed to saoke. 





■cigarettes to 3 at each exposure. In this experiment the nice were injected 
'•with KLH and started on the saoking protocol at the sane tine.' Again there i*‘ 

was alnost cocplete suppression of both direct and indirect PFC in the smoked 
aninals. Tables 19 and 20 give the results of experiments in which the animals 
were exposed to snoke froa three 1R1 cigarettes for 5 days proceeding antigen 
- injection and were either exposed to snoke for an additional 5 days or with- 
■_ drawn froa the saoking protocol. If snoke was continued (Table 20) , then ; 

complete suppression of PFC appearance was obtained. On the otter hand, if ^ 
"sookeif was"withheld, there appeared to be recovery’of" izmiune responsiveness ’/V 
(Table 19)'.\~ ; In view of these findings - , ve decided that for 1 the near future - i “~ 
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ion serua heaagglutinating antibody. Animals were exposed to three 1R1 cigarettes 
: for varying periods up to 28 days. " At intervals of *7 days,* groups of 10 nice -** 0 * 
each were injected with KLH and were then bled 7 days later. Table 21 shows 
that there was significant diainution of serua antibody against KLH in animals 
even after one week of smoke exposure. Continued exposure resulted in continued 
suppression of antibody formation. The results in Table 22 indicate that there 
is recovery^of the serua antibody response in animals which had been removed 
froa the smoking protocol. These -effects are similar to that observed in the 
PFC response to 1R1 cigarettes. One experiment vas also performed on the effect 
of saoking on the secondary response. In this case, animals w^ere injected on 
day 0 and then again on day 28 without ever having been exposed to saoke. Groups 
of 10 nice each were then exposed to three 1R1 cigarettes for either 4, 6 or 8 
days following secondary antigen stimulation and their serua antibody levels 
were determined. The data in Table 23 indicate that there vas no immunosup¬ 
pressive effect on the jn vivo secondary response. This finding nay possibly 
be explained by the fact that the population of neaory cells generated as a 
consequence of primary immunization is resistant to the immunosuppressive effect 
of cigarette saoke. Additional experiaents in which aninals are saoked before 
secondary Immunization are now in progress. •- , '•''■■Y^/ 
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"were also undertaken to determine if "there was 
,; ^i_similar ^suppressive effect of cigarette smoke on T—cell functions/ In these ^ 
!&ice were exposed tocigarette smoke from three 1R1 cigarettes/ 

. \^ vo . ^^ nes each "day for either 7 or 15 days consecutively. - ‘.At the end of 'this 
^period, the mice vere sacrificed" their^spleens removed, cell suspension tr :; 
^P^epAred 'and "Set upin culture. Cultures were stimulated with optimal %-:' l L r 
v '" . either Concanavalin A (2.0 pg) or Phytohemagglutinin (25 vg) and • y 

v :incubated for 48 hrs.’ “After this period, 1 "yCi of ^H—thymidine was added to 

' ^nd. yast inula ted control cultures and .incubation i yas_cpn—^ ■ . 

i.^'ied for an additional 24 hrs. After this, cultures were harvested, the cells 
.i wre washed, precipitated with TCA and prepared for liquid scintillation ’ ■ r j ,.y 
The data in Tables 24_and~25 indicate that there was no suppression 
-9f T-cell function as a consequence of exposure to cigarette smoke. On the ' .y. 
si '• _ ^^tr^ry, the data in Table 24 suggests that there is an enhancement of mi to- 

.activity in smoke exposed animals. Whether this enhancement is real -• 3 1 
•. c ylll .®. v ? a i^ reproduction of the experiment. The lack of a suppressive effect 
■ .P a T—cell function was not unexpected in such short term smoke exposure pro- 
to cols since similar observations had been reported previously. ..■■„;■■■ 
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r .?"1 Finally, I should like to point out three areas of research which are 
now in progress and have not been included in this report. We have been ex— - 
posing several groups of mice to both 1A1 and 1R1 cigarettes on a routine 
basis of 5 days/week, 2 exposures/day since October, 1974 when the machine 
first arrived.. At some time in the near future, these animals will be 
.subjected to similar assays described to determine the effects of chronic /. 

'smoke exposure. ’^Secondly, we are exposing a group of mice to the 1R1 cigarettes 
in the presence of a Cambridge filter to evaluate the effect of the gas phase 
smoke. Xastlv, we have established a collaborative effort with Dr. M. . .. .. 
Robinovitz, ja mcjber of the Department of Pathology, who is interested in 
. . evaluating'pathological "changes In animals exposed to smoke. 'His many interests 
,sre concern^ with detecting inflammatory changes and detecting pigment in macro— 

• pbages found in term in al bronchioles. For' these studies, we are giving Wim ' •***"'' 

lungs from nice used in our experimental protocols. 
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We feel that we now have the beginnings to undertake comprehensive 
'Studies of mechanisms of defects induced by cigarette’smoke. "The observation" < 
.that 1R1 cigarettes caused suppressipnof immune responsiveness in the intact 
anima l leads us to ask where or upon which cell type the suppressive effect v- 

is operating. Once determined, we can shift our emphasis to the molecular level. 
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y*• l ■: V: ■■-■■ .V. > * /■. 4-■ 4 ■; : v - 


ivV/* • 




•'•’• 44VVv ; '’ : 


. *■>-* 


f Antigen Injected Dav 0 
jiSnoke Besun 4-Davs Later 


■•■ ^'.iS^<s£5p;s 

• ' > v 'W , 



.•uJ.j jBody Weight bBody Weight sSpleen. Weight jDirect ••,- : .---v-jIi*direct" J J^ 

r -Crou? (n) ft -at Start r at Assay “ -at Assay -PFC/10 b cells 'PFC/10 b cells 


•Snoked (5) 

15.48 

15.86 

0.112 


1,516 

■v:'i44-:Vpi. : H.by ? ^S 


- 

Mt- 




5 Y- 
■Stjj* 

1'?. 

Shcin-snoked (5) 

:18.16 

16.66 

‘0.117 


1,677 


Y- Y ' ’ ' - Y■*■' . “ 



.... . • ■ • . ‘ 




.Bench Control(4) 

'16.73 

1 17.21 

.0.123 


72,034 

; ;'N.D. : 4#; 

.. : ■■ V . 

■,'4 ‘ . 




-r-- r . ,y. 

. .. ' ^ .••• . : - 





■'• l r f v 

i. : . V; 



C 4?:4 

Conditions: 


N.D. 


7 ,:-- 




V. J - if' *•**'#£*V£.-. ■;•*■ '■ •' 


cCigarettc: Kentucky -Reference 1A1 

^ r *•' ■ • • • ' v •• • ^ (r . ■.. * * , 4 t :r v -* ■ 

■. i . V 'Exposure: 1 Cigarette, 2 tines/day, days 4-5 

' ft-" ■ 


• ilnjected on day 0 

. ?■ . 

r :W,v./. v -Assay: ' 


. Day 5 .•" • ' ■; ■•••• 

Additional 

Information: Antigen given day 0, ssoke begun 4 days later 









o 


Table 8 


Effect of Acute Exposure to Cigarette Smoke 
on the In Vivo Primary PFC Response 


Antigen Given 1 Day Before Smoke Begun 
Cigarettes ) - -- 


'■ - >. -t 

■ ■■ 


V-i# 

0m 


. •-.., ■■ ''&> <3 

y height 'fodv Weight 

Spiain height 

. direct l''®/ 

, Grouo fcn) at 

Start 

at Assay 

at Assay 

PFC/10 b cells 

••■•?■ ■■'• ■>-"■■■' ■■ : s - G .... 

Smoked (5) " 1 

14.92 

12,82 

0.083 

2,101 

’ Sham-smoked (5) 

14.96 

14.20 

0.101 

2,069 

Bench Control (4) 

14.85 

15.13 

0.i06 

2,393 

C-'lr-^S. 


- 


' v ; * . 

Conditions: 

: - .. ■ ; ' 


■ • : : '■ ■'••■' ■ .-•■•■ 


•" Cigarette: 

Kentucky Reference 

■*■■*'* 

iai ...... 

/*• *i 

Exposure: 

2 Cigaretteb, 2 tines/day, 0-5 days 

' " ■. \ 

■>’„.- ■: - <'■ 't '.V . ■ ■ 

^ ■V1- > ■ ■ 'W : • V S-- .• ' '' ' 

Assay: 

' - • J . ^ r® •* 

Injected 

Day 5 

f*" ,»• “t— if 

on day 0 

’ * ’ r • 

' i v : .*• 

■ *V ' ■ ■ * “ 





MiJiEIS 

PF C/1Q6 ceils 

-521*® 




586 




'647 


Additional 

Information: Antigen given 1 day before smoke begun 


,.. -v 

'J 


r ‘' 


; 3 •■'•■? 




G 


h* 

O 

' O' 

: CJ,-: 

. c* 

- -rf* 

ca 

G - -pp . 






; -g l r ;v ^ v \ 

v* v 

' • V F*‘ ' • ■;.*' • •T,'.S&’ ^ * ■: I 


j ..' r>' '-G 




' K\ 


' '*•' I \ 




■ •, : .V -.V-. i 

. . j •. , . * *'■'•. rj V* ,-\V. 

■■■. ■ '■-/ y.'-" : ' 


. . • •*%-.. 

‘ : •:. •'i .•^•ag;V; 6 s. 






. >•- i. .Ti*? 


Table 9 

.TcL-.-i^' V:> 


; ^ ’' -v >r^ • y j*’’V"K' i ,y,, ', 7 1 -%,' 




•v 


Effect of Acute Exposure to Cigarette Snoke 
a---on the In Vivo Primary PFC Response ■' 




7®,yi 








/-**"■ ^,, ■. ■ '■. >v i* : ,■’,, £:,; : . '■' 


\i”' •' ' .*•* V 




. . • ■ ..,v...>„ • ■■■’;/ 



Ali i: 

- No Snoke After Antiaen — _n.-i.-_ 



: ; ' ‘ . • ; • ■ ; 


■■ . .... - - ' .... 

- * ' .. •••..; 

■' ■_ . 


• ; - , ’ ^ ■' \ * ■; > ; , : 

Bodv Weight 
Group (n) ' v ” ’at Start' '_2 

Bodv Weight 
iat Assay ’ 

Spleen Weight 
Jjji.t. Assay 

Direct 

PFC/10 b cells 

■ *rp? 

^Indirect ;i 
‘ PFC/10 & . cells 

-..v . - . '1 ' 




.. - .V - 

’. ■ - . >• ,v -- ..• 7 ' 

Scoked (5) 

• i, jC-- * ^ • 

. ■ — - • ■ ' ■•’•.* v - -• ...v *- r • • •. 

Shan-snoked (4) 

Bench Control (4) 

: ; 15.02 

15.00 

15.61 

12.28 

14720 

16.02 

0.082 

0.078 

0.102 

1,966 

1.872 

2,153 

' 406 . 

, ■ ••••'♦- 

.. 421 

• 648 ..... , 

■* ' .. ~ 


.- 

. : ■ 

r/ , ...... .... 



Conditions: 

-..•• • v .•-• • • :>k: 


i Cigarette: Kentucky Reference 1A1 

" '• a-' - - *■-,■■ 

Exposure: 2 Cigarettes, 2 tines/day, 0-5 days 




v •; 


...ry~ .■*;■>>. 

» ' ■ - ' v . -ft*? *■ 


Antigen: ^Injected on day 6 








Antizc 


Assay: 


Iniccr ^ 3 

Day 11 




• ' ./ V.'/i- 


Additional 

Infornation: Aninals rested (no snoke) days 6-11 







' V'"\—** 












j.CS'jkx. v ' 1 

: r Table 10 ' - ' 

-/'■ ; - 

Effect of Acute Exposure to Cigarette Snoke 
on the In Vivo Primary PFC Response 

Antigen and Stroke Begun onDav 0 
(3 Cigarettes) 





T'X- 


■ Vv.»; 


■. -- ; vi y\>:- 

*« -S%Sf;£V*{; 

: ' *%$**-:* 



r* -- 

Bodv '•Weight 

Bodv -Weight 

Spleen Veig 

ht ■ t- Direct 

r Indirect 

Croup (h) 

at Start 

at Assay 

at Assay 

PFC/10 b cells 

PFC/10a cells 

s- • • (Vv..'■■■.. „r 

.j 


■,* .-/v : f'*r ,.n 

. ■ ... - .— 


Sacked (5) ; " 

12.44 

12.24 

0.075 

' * ^ •>' ",> ■ 

1,575 

N.D. ; r V 

Shaa-saoked (5) 

12.86 

13.40 

0.091 

V<y ' : 1,627 ' - 

N.D. 



\ 

* Vv:; - • 

:■ 'j , 

- r. 

Bench Control (5) 

12.68 

13.01 

0.086 

i,964 

N.D. 

- -. - , *- & .jJy y -i 

-.V'-^v ?V : ' ' • 

;; _ ' ■■■■:/ ■ ■ - 

... , .. ■ ... ..."' 

.... ■. ... 

• li'J.JV V 

.. f-*.*- 


N.D. = Not Deternined 


Conditions: 


Cigarette: Kentucky Reference 1A1 

Fj>^nr:^ ’'**’* ” -■ » — - *- ”*■*.. ->-• 

Exposure: •. 3 Cigarettes, 2 tiaes/day, days 0-5 


‘ Antigen: Injected on day 0 

.„ v A- r y . v - 

Assay: Day 5 




Additional . ' 

Infornation: Antigen and snoke begun on day 0 


■",. '. ;* '• ,■ VT _ 


:‘ v *r' 











'':-.»3*-.>>,-.': .Vi'- : 


V Table 11 

:C«*. W v. &l' ;f **•- 


Group (n) 

Sooked (5) 
Sham-smoked (5) 


Effect of Acute Exposure to Cigarette Smoke 
<m the Jn Vivo Primary PFC Response ' 

■' 'J- ' ■ ' ' 

• *•' •' ..-i ' . 

Sooke Before Antigen (3 Cigarettes) 
Snoke After Antigen 

; ■ *}.&■ ’■ . 

Body Weight, Body Weight Spleen Veight 1 

~at Start — , ^t Assa-r ~ - -at Assav --- PFC 






12.40 


12.74 


0.092 


12.40 ; . 13.53 0.100 


Bench Control (5) 12.81 


13.92 


0.106 


Direct 

PFC/lQb cells 


1,531 

1,742 

2,165 


v-'- ; 




■ -■-? 

-t .r. t'- 

i.:. v 


Indirect 


V : N.D. 


N.D. * Not Determined 


Conditions: 




Cigarette: Kentucky Reference tai -.‘.-V' .. • 

' - * ' 1 . —>" . * *v ", v ‘ -/• 

- *. VA-'C- ... ,•,.■■ ■ ■ •: ... 

• 1 - ' ... , ■ ... . - '• 

, > Exposure: 3 Cigarettes, 2 times/day, day 0-5 , , ; v ^ 


- A ; 


£ v ‘: V' VW: 4*tigen:. \ ?’ y - Injected day 5 , r 


Assay: 1 Day 10 






Additional 

Information: Animals rested (no smoke) days 5-10 

' .• ... . . 4 ' ■ • - - . - , 


'.A • 

—‘ r' 





i 


l\,\ ■■ " 


■' * . •.> • V;. ■ / • ■ - S .1 < - 


>>/j 


,.. Table 12 


Effect of Acute Exposure to Cigarette^ Saoke^^ ' 

■ pn the la Vivo Primary PFC Response ■ 

; .=;r Kr.^ r '-1" • ; V ? 




,Y?^ ; 




- 


•-vS'^vv; 


. ■y?:r> v . 

■:y :t i % ' 


-• Antigen Injected 1 Dav After Snoke Begun 

v (3 Cigarettes) .." ' 

. •; ■'•: ■ ■■ : vy . , ;-.. yv" " . •• -.*V' ■• v- • 


■ S..V-. 
• .‘5*? 






Grouo (n) 

Body Weight 

Body Weight 

Spleen Weight 

. Y. - w . V, :<!'%*■ . 

• > Direct 1 

.' • _ ' ... ■ ^ t r. ; 

: ? Indirect ‘ > 

at Start 

at Assay 

at Assay 

’ PFC/IO^ cells 

PFC/106 cells 


• v “ V 


Smoked (5) 

17.92 v 

16.82 

0.112 

" V 1,467 '.'i’-v 

424 :•>-> 

Sham-smoked (5) 

- 18.93 

17.96 

o.ni ; 

• 'v' , > ' J; 1 ' * ~ ' , *' 

• : - -••••. Y. • ' . 

1,890 '..Y-r 

:• 59i ' 

Bench Control (3) 

18.21 

19.03 

0- 121 / 

ijr-" .Y••:■', ... 

2,093 . 

638 • 

: ' V; V.-si^v:* v-' v.j;, ; . :. 


■ . • • : 

- ■. '. '?*•■ • • 

\ X . *. • ’ 

-pi -:.... 






*»■«* "'i'..* S* .♦• 




... Conditions: 'S ' ’ ■■ 

’■". -, V.. - ;, ;'V: ~ ■■■'" ■ ''■ ’• .Y;' -A ': ■* ' ; , 

v^Fvy?.v'V< -T • Cigarette: .’Kentucky Reference 1A1 , '&■■.■•■:;■ :’..■••■■.■ 

■ '» w■■■•*;• y- iiV ....; > •’Y-.-'i-j ; - 

Exposure: 3 Cigarettes, 2 times/day, days 0-5 - 






.Antigen: •'/"*• Injected day 1 • -j^W ■, 

."r. Assay: ''Day 5 “ - - ■ •> ' r ' ' 1 . - •. -., ; 

Lfl--«►;* V 1 ’! jib's 1 ’ ' -r * • 


,; ■ V'.«V**vvr ■»> ... ^ f ......... 

■*, v‘ 'j&z ; w . •• v 'f > 

•:^’N Additional 

.* • J ; V - -t^ 


Information: Antigen injected 1 day after smoke begun 





vV < • ..... . 


' ■ !<.kvi \ i0y;~ 

' >;■' ’■■^ 5 ' ] ■! '•■•,./'..■'i-i / ''.‘■'*'' /: j. '' * !, .V-.* : i v*. 

■■ ; -:>Ah '«&'*' i;': • *'->;• ■> , i;.,"-„■■■ y„ ;■■;•■ : 

- • v - r . • & .■ $'■ ■ / " V ■■ ?■ : '■;' 

-0‘ V : *v« r’-'f'"'’:* r :>;?V’ -/'■■. ?;' 'i .•,.. 

■-•X.V Table 13 '- vr.' 




y ■ 

r >0- - 
b. *: r w, :- .; 


•• * W !fS fKS8WfW»*}««K 

:; 

k" J > ■ "i ! '.k-i . ' • ■ • 


jEffeet of Acute Exposure to Cigarette Smoke 
c on .the In-Vivo Primary PFC Response 

, .'‘' /\0\. ■'' ■••' 
■-■;•■ . . k .••? r".kife 

Aotigenand Stroke Given at Sane Time 
_• ——^- (1 Cigarette ) 


, > k',*T Ik . 


X:' #$§£$ 

••. .kVJjvrS^fVs- 


; V.' :¥'.;.-; : ,' 5 i.vJ:' 

■■■ 




'■. v ‘ .• 


' v‘. , ■' -£v.v - v-i''* 

' '.’■ J i»Vt••':>«' 

'•■' Vj 

. . Indirect X./ 

x I — 1 1 1 ! 


.Group (n) ' 

■;*." “■ .a . 

Smoked * (5) 
Shaa-snoked (5) 


-Body Weight 




at Start 

-at Assay 

:--- 

•at Assay 


~ .' ... 

■ ■*'“*•■ r ,Y -S'. 1 

15.32 

13.36 

. 0.089 

15.06 

.. -Me- 

12.*86 ' 

• *, . r l_ _ • •'.' l s ‘ 

.»■•.■; .■ 0.079 

•. 



1 15. !6 

16.10 

0.108 " 

* ’• < ■• • •* 


.Direct 




Conditions: 


\ 486 
; 1,827 


,:•■■ ; v 

N.D. . 


2,084 'V/N^D.' 


N.D. « Not. Determined 


' .Kentucky Reference iri ..., 

: 'V,' J " . ■ '- U / ;;V " *•’’■' •’ •* ■ * / . - ^ ‘ -,^V; • 

*.. ' •>Vt, *■ . v..‘ ; ■ » X ; •» 

Exposure: 1 Cigarette, 2^times/day, days 0-5 

'/^^.^.^“tigen: .^ Injected day 0 . 

•u>.- ■■ ' ■' 

Assay: .■ ■• Dav 5 * ■" .•• <•“ ?■ *r"-. -; ■ • 


Additional 
Information: None 




: • i, ' ^ . ‘^-UxV' 










• : ^ . ^ ^^ ot> »5d^fe^rtt|^'aiVSAQA?w.-mdustryck>ou m^t^UGaLS£fij4iacs< 


.. .:, .^ .• •... v., 












\ Kf: ' 


Y*.\. 

?-V v . 




- • v 


--s« 


o 


.-• .-.->• ...' >• ■ .•:•>" ■•••• •••• A-^v'-'A 

■. .'.'V . - ' 

■ ■ > _• 

■>•« -J 


Table 14 





v'.jC ■''• 
: : %•:>. 


Effect of Acute Exposure to Cigarette Saoke 
on the In Vivo Primary PFC Response 




•• ,• • ■ 1 ■ fc ■ ■ . • 


No Smoke After Antigen 

. - ■■ • . •; 

• -.Vw ' 

•V 

Y:;-YaY Y 



’< .v 

- ‘ ■ ’ - . . * ' ' Y. 

..■ v.. *'■ >>■ 

- t .>v. - -\7‘ 

• S'*'*' *s - 1 -V _ ^ 

Creep (n) 

■Body-Weight 
■ at- Start 

-Body- Weight 
at Assay 

Spleen Weight 
at Assay 

i Direct 
PFC/10 b cells 

. Jndirect "M 

PFC/10 b cells 

Smoked B) 

15.26 

i4.42 

J*- 

6.084 

1,143 

N.D. ' M $& 

Shan-smoked (5) 

15.20 

12.68 

0.062 

1,621 

. H - v N.D. - Kl 





■ ' / ■ . \ 

■ V 

Bench Control (5) 

•• ■ • * ** . 

13.24 

16.38 

0.101 

1,857 

•>, v.,:;v' : N.D. 

cr 

Conditions: 


■ - 


N.D. = Not 

Determined 


: * - -Cigarette: Kentucky Reference 1R1 ’ 

. i Cigarette, 2 times/day, days 0-3 




Exposure: 


Jhitigen: 


sz/lUi* 

'■‘-r'V ••-: '• "v:v- ; ••-• • 

• - Assay: 


Injected on day 5 
Day lO 


<,V\ S" 


- ’ .Ti • *:* 


Additional 

Information: Animals rested (no smoke) days 5-10 


C 


C 

o 

CJ 

w 

Cl 

-&> 


" -4 , _ -r 




j£ 





* »*»» **>->:*& 



Table 15 


>v- 


Effect of Acute Exposure to Cigarette Scoke 
on the In Vivo Prinary PFC Response . x 

Antigen and Snoke Given at Sane Tine . 
(2 Cigarettes) 


•i, v: ■, 







Croup (n) 


Body Weight 
at Start 


Body Weight 
at Assav 


' ' ' ' . X..'.'.--, . -|,V ■ ‘ *' 

Spleen Weight J". Birect 
• at Assav •PFC/10 6 cells 


Smoked (5) 

15.40 

14.06 

. . at 

0.084 

^ 42 

o " 

Shan-snaked (5) 

15.40 

13.80 

I - -• - A 

0.108 x 

3 V 1,415 

. 486 

Bench Control (5) 

15.42 

16.82 

0.115 

1,986 

621 




y '- >V;.:3 <t: j" 

7«fi$: .. 

- ' 'k 


V ■■■■VS& 

■ ■ • . •• .■x yi V''.: 

.[ -V- 

... Indirect ‘iM. 
PFC/10& cells 


’• VMS' 

IMi 




Conditions: 

. • ‘ '."'V Cigarette: Kentucky Reference 1R1 , ' 

■ : •' y ■ ■■■ 

> Exposure: 2 Cigarettes, 2 tines/day, days 0-5 

v'; ‘ , , " 

■ ^ Antigen: Injected day 0. 3 


■ i: Assay: x v - ' Day 5 - ■ . 


Additional -' f' 1 

Information: Antigen and snoke given sane tine 


m 


m 

4;i 


‘ ■; ' 

: * 

‘ . - f ■ ■ ' ? X ’ M- ■ 


y'.r-J-.i 

V'---yv 


- *v’ • 






- ' . 


' i ' t *: .*.' 


Table 16 


Effect of Acute Exposure to Cigarette Smoke 
"on the Jjn Vivo Primary PFC Response 

f •• ,«V-V’ . ' J 

An-frv>ls Smoked Before Antigen (2 Cigarettes) 
Animals Rested (Ko Smoke) After Antigen 


-.-v* 


■■ ■ -•’yjk-'i 

rJ ^ 

i'. % " ' 

1 V>U‘ V '. 

• ... V*P- 


*->;V- V.rr >£• 

.* \ : ’f > • , v - ’*1 - j • ‘X *1 • w * 


‘ Group : (n) 

Smoked (6) 

"f* 

• Sham-smoked (4) 


/ * -\y-. 

j -Bodv Weight - -Body Weight rSpleen-Weight ^ -Direct ■ • llndfr^dt ^ 
< fat Start fat Assav fat Assay 'PFC/IO^ cells TFC/10^ cells 


15.34 
15.25 

Bench Control (4) 15.28 


14.16 

13.65 

16.82 


0.113 

0.110 

0:121 


1,063 

1,996 

’2,154 


- 1 -451 




r 683 


j. 


c 


Conditions: 


>' * IT* j 


TCIgarefte: 'Kentucky Reference 1R1 ’ 

.:■!$ ..... V- , -- •. ■ C h K ’ : ‘ 

-Exposure: -2 Cigarettes, 2 times/day, days 0-5 


■ J • ' •«. ; V 

_ , - 


•;/Antigen: ’^Injected on day 5 

x , fv.: •••. . 

: 'Assay: Day 10 

: Additional ' ' ■ ’ i ... ; - -V *■'■■**■ 

Information: Animals rested (no smoke) days 5-10 


.1 • ’ •• • *- • 




' y V* "t W ' • . • * . '■ 


/-■tvt;, -:-v 




• • : ■ 'WKS-J-- 

' .. 1 -■•■- 

-• w Vi#wSP 


> w. 

1 ( >r- , ' . 






; ^ Table 17 

’l"-- iao:.« .I" 




Animals Smoked Before Antigen (2 Cigarettes) 
Animals Snoked After Antigen (2 Cigarettes) 


:>r:p fht-? 1 . h$‘ 






■ 'W#i' 




■■ iV ’••I. 

- — «. .. -•**■*.. . y-»f 


Group (n) 


Body Weight Spleen Weight 


•.at Start 


' Indirect- ^ 


' • '• i- - & i,j ' : • 

Smoked ( 6 ) >;;i ^ • , Vl2.62 


oooKea ^o; , i t ' . az.dz 

. ?' ' 

; Sham-smoked ( 8 ) •> 12.72 

:% } .‘Vc -T . 

Bench Control ( 3 ) /12.68 

. : ' ' -' * M; ;■: r '.**>•■r 

. 1.- ‘S' : 

c micy i M i 

Conditions: 1 


at Assay 


11.A3 


4 ■ 11.90 


13.72 


at Assay 


0.071 


0.088 


0.124 


Direct .. J ' Indirect- M 
PFC/10 b cells PFC/10& cells 


1.55 
, 1,743 

■ 1 r 

V ' » ^ :■# 

2,087 


r 0 . 

• -r'- . • •.»v : - *•* 

- 387 : '"W 

- ** 

': 592 4 ®; 


Cigarette: ^Kentucky Reference 1 R 1 

'-': r r'k '- §‘'4 .5-,'f n ; j■-'- i'■ 

. ; t Exposure: . ^ 2 Cigarettes, 2 times/day, days 6-5 

' .?> P ...' V/ 'V.-- ', ■ : . :v \ " 

: * 1 : -*• • - /' ' 1 A i’’ i . i 

-vy:w;^^^Antigen: : Injected_on day 5 j j{ >; 


,* 5 . 




u-i fe4.. eiii:|- 

1 . ■ *.! ii l ■> •! . . • s . ■-■' •<’ '’ , ■ " • ." t ■’ . 

.. -r-‘- ■* < ■■*■•'• . . •■.. . . --- > - -• 1 .• ■( ■ i ( i . 

. , , Additional . ; 4 ./ r ' ? • 

'. ’ information: Smoke continued until day 10 ’ ; 


.; ■ dH<:‘ 




' ;V. -V' 

. tr’ L. 







■ - * - r . 
! y 


' v; 

■ i ■ . . 


■u 






vi 


o'*.-# 


Table 18 


'.•■» 1 •' ■ 


rA'..v. • :■ •:/ - • ■•?=.■.• 'si 


■ r -.Effect of Acute Exposure to Cigarette Smoke 

An fK q Tn Viirn Prinarv PPP Rpcnrtncis '' 


~'g.. vv-A 

’ • 1* i‘l , 


si * on the In Vivo Primary PFC Response 

-~ ~Antigen and Smoke Given at Day 0 _ ^ 
(3 Cigarettes) „ ./ 


,4\. ■- 

r i 1. \ 


Croup (n) 


Bodv Weight Bodv Weight 


at Start 


a n- ■ V 1 * ' 


Smoked (6) ' 16-06 

Sham-smoked (4) . 16.20 

• • ~.-Jf ' : i !>' ;> 

Bench Control (5) 16.23 

: '-4i ,rvv 1 W**- 4 " 

• . ’ • ?>■•'<>,. 5 r^^v L tf' '■ • I **" * - 

’• V/: i : -.f.■<»=»**;" '■ 

r \ .. .r p, 1 A/: Vs fk !)”*.! i. '■ 1, V 

^ Editions: 


at Assay 
15.22 
15.76 
17.20 


?leen Weight Direct 

at Assav . PFC/10 fa cells 


. r.'-unk®- 
. . :*A* 

■'•■■/ ' .• V -‘i-i-pi 

: '•• • "A;* 

V^vi v - i .••• SF 

~ t? 

’ "• • ••• 

.. . Indirect 
PFC/1Q6 cells 


0.126 vi,;i ' 

21 

-••'v :-Xj- ,m * ' ' r -. 4 r< ■'?*' * 

■ : ? 0 %$0 




0.153 

2,671 

' ; ,821 -fi 

.. ; . 


. ' '*■ *V 

W v v ; ^ "V ‘;V 

0.162 

2,866 

i: -■ 924 


r . 'Cigarette: Kentucky Reference 1R1 

■ ' Exposure: 1 ,3 Cigarettes, 2 tines/day, days 0-5 , 


■ > •' »"■ 'rr-i^;..- .:r .» 


" i 4 ‘ i- ty. ,;V Antigen: ; Injected day 0 ^ 

■* ' V I* '.V-* 1 V’ - 4 • y j *! • * j l 1 " r #’• J' \ • . *. . • 

-‘ v v s, 

v •-•-'.V 5 : 'Assay: ; Day 5 ' ' " \ ” ‘ 




Additional * ? 
Information: Xone 






f-i- 


.-v- , 9 >x 




..■ Hv 
' ' * ! ’ 




!" 


Table 19 


Mi 

■ ■ 


. .■Tfs' " 


,*> 

V <' ' 


■>•' si:'-:: ’ 


5- J l >v. f* 

4i 1 -. -•• •*’ 


’Effect of Acute Exposure to ICigarette Spoke 
’1 con th e In Vivo PricaryPFC Response 


: 'U 


•vr(V 




•V ■, 


Spoke Before Antigen (3 Cigarettes) 
•" So Snoke After Antisen ~ 








• • -• ->:-■* .- 

-Croup (n) 


j IBodv Veieht LBodv. Weight £Spleen<-yeis;ht ’ LDirect 
?at Start sat Assav 


__ . ^Indirect -XI 

sat Assa? rpFC/10& cells rPFC/10 o cells 


‘ Sacked (6) 

aj14.28 


13.81 

,0.082 * ; 

1,468 

fN.D. 

0’-'^^ ■'I'/ ; ' ; ' 




*■' is : •• 



.. Shaa-saoked (4) 

' >14.31 

-V 

13.90 

0.084 , : 

... <■ ■' ■ ■ ■'■ >.'. . 

. 2,320 

. ,N.D. 

Bench Control (4) 

•14.24 

... : 

15.16 

CO.099 

:2,613 

' .-L-? .■ *\ ■' 

rN.D. 

.. ■ ' : Ynt, 

: ■■ 1 ■. Jv*- 

^ y ; - 

.'■i. • •/' •• ■ ” . ' '■ 



.' ' ' ■ ’ ■ .V - 

N.D. = 

Not Determined 

C i ;:?." K'.’V 





■ u 

.; • . ... 

Conditions: ^ 

■V‘>. *,) 





■ ■. 




• *'. i ' 

• '• :C * . X 'H ■" 

. ... ^ 






V,Sj]F 2 fc 






CCigaxette: 'Kentucky -Reference IlRl 




; lExposure: 3 Cigarettes, 2 tiaes/dav, days 0-5 




X%t 




' v? ;‘: 
'if-'* *■ 


f , -.v> • • 

i '• ■■■•■ * 

: • ./Antigen: 

• -it >x* “ : *.?; 

•''.'‘Assay: 




^Injected on day 5 






’ ’ -• ' i - ; 

Day 10 




; 4 .-. -■ 


Additional ^ , 

Infornation: Aninals rested (no saoke) days 5-10 






5 ,' v 




4 Table 20 


’ * ; . 


Effect of Acute Exposure to Cigarette Smoke 
- . .. on the In Vivo Primary PFC Response 

^ ‘ i v-fe' .VV'T. ti • , , ■*.- » .v '-iA • ♦ *. .. .-.x.i ' 

' A J A f " 

- Smoked Before Antigen (3 Cigarettes) 

A ■ Smoked "After Antigen (3 Cigarettes) 


- : 

V V CV^HSi: 

■.,r : 






» 'A - ' . /. 


;■ V >I‘»' 
V -'V -.f ' ' 


i 


Croup (n) 

/ 

Smoked (5) 


Body. Weight BpdyWeight Spleen Weight, 
A ; at Start at Assay at Assay 


Direct 


PFC/10 b cells 


, Ipdrirect; "A 
PFC/10 b cells 


T ; 


.15.16 


Sham-smoked (5) 


15.14 


• ■ i - ■- ■■i J ■} 

Bench Control (5) 15.32 


;f 14.21 

A- . ; ■; • <ra * ; 

14.38 
• ' 16.07 


0.099 

0.110 

0.123 


26 

2,216 

2,408 


N.D. 


N.D. 


N.D. 


* ' =■; . * 1 ■ • 


. t 


■ a -r 


N.D. » Not Determined 




Conditions: 


■r -f 1 ■ft-fi?- 


• .j •*+... 

> } jf-.Jn v; 


■c • :J ...V 


Cigarette:- Kentucky-Reference 1R1 

•A '> !•> 


, . L 




Exposure: ,.3 Cigarettes, 2 tines/day, days 0-5 

’* - - /A;''A 


-Ar. ;/* mm, 

■■■ ■: ' . .. ' iS -*■ 




; -_y • '• '•**' i * 

i.-.iji - Antigen: 


* . • •• • - J V. 

./ » ; 


. : Inj ected on day 5. 

r A ' •>: ; f.A y 

Assay: -Day 10 • v’ !: ’ •• 1 ' ’ ' 


v Additional 


..C. ; 


■ - ^ '" S m 

■; m 

■ ■ 


Information: Animals smoked days 5-10 











o 




'Table 21 


'•‘ ;: ^W 


.‘v.ilfrtc: of ■* cur: ;?r Cirr-ret" •■ • 

V Effect of Acute Exposure to Cigarette Smoke 




'*Spr 


on the In Vivo Primary Serum Antibody Response 


\ , 


'•'V.>;A;Ss 




,1 Hr: 


. *_ C. . 


■: f : •: .j : >. .„ ’ : 


: r - '> 


n. 


rt's >: 


Day 


Antigen Injected -—t^± -Dav of-Assay : 

• . , ■ ii L DCfcii-w 


• - \ii-J 


Tj, «i r <• Jrf- • 

• • . /•,- • '••* W 

- * HA Titer (Logg) ’ > * v ! 

■^ iSmoked Sham-femoked Ben ch ‘Cbntfol •*•>•' 


I l- - teliS 


■ r ° 


. > Z *t ;j 

V -Hvr * 


-.ottf . v.:: . 

U14 
21 


•t > » 
,V V_ 


4 — 

* • /, .... 


28 


7 

14 

21 

28 

35 


4 

4 

4 


8 

9 

8 

8 


9 

10 

9 


• !) ■ 


10 




m' 




K-ei > t «• v~ n e- 


Conditions: ’i' -f 10 mice/group 






T*- - - . - - ; 

' r- fA^ 


: A Cigarette: ’ 1 Kentucky Reference 1R1 


i CCwCv* O < 


AJi V r 
■;i; ? -fiyV. 


•w 


:’■.sv•:i 7 ,Ariig£.n - * **'x- ■ -j. *; j ... _ . , .. 

'Exposure: 3 Cigarettes, 2 times/day, day 0-35 

r :K ' r: ■ K • - ■■■ - ■ . 


•?,v: . -'r'fi'w* 




Additional j'' - 

Information: Animals exposed to smoke throughout entire period. 


■' l - rr ..J ■ ; X- 

:i ' 


V 







■y I'-t?*. ; 


o 


« - j ?S ■*• y. 




Table 22 


t' ' :.trr:cX ;i; . Sr 


or: ti'se _In Vivo ?i'ir:=rv 5e.rurV .--.nrihoov Kesir-n-e 

Effect of Acute Exposure to Cigarette Smoke 
on the In Vivo Primary Serum Antibody Response 


v7" : - '- v 

v 

, iSNBS» 

■ - .V 

. X *?£$■!' j: 


■■mm 


.'■ -l.'-i . • -Z\ 

<■ i 

.V- rt* s-.-n> 


. ‘K ;;: 

v V'4' 


j 3..' Antisen lr.iected- 


Day Antigen Injected 


tov of£Asssv 

Day of Assay 


r.. ' ‘ • ■ ■ : 

i / ■ _«. 

0 

7 

::A . ■... ■ . . 


7 

14 


■; . • -4V-. 

14 

21 

’ ' 1''. ' 5 ’ ■ * ; ' 


21 

28 

28 

35 


-A Spoked 

Smoked 

. 4 

' ■<' V 6 

8 
9 


Sham-smoked Bench Control :'7f7 
■ - • s rev 

Q ' ,v 




.s\ r 

* ■ ' .-f 


8 

9 

■ 

10 

9 

9 


,.<CJ - V 

1° 

/ : S. ■ . . 

10 

10 

10 


•:t 




-- v.-./w... .-■ ■ *i|-*- -Jr<*+- y“.-i v 

Conditions: 

c,;, 


TO mice/group 


. *. - A.-;. V.- : 


^ i!., Cigarette: Kentucky Reference 1R1 ■■ ^ 

< - 4-.'F • •’ - ~ r '* /■* — - • ,■ fV /* 7 , 

’ '* •fiT rr ’’* '• • • •■/v./v V 1 ; . 7«.*••••*' ’ * ' - • *■” 1 ■* - ■'* 

• Exposure: ^ 3 Cigarettes, 2 times/day, days 0-7 






, ■ vr.t 

' 


: ''VV*: 

' ' i 1 ■ 

ii ‘ < 


Additional ; " - 

Information: Animals not smoked from days 7-35 


e 


k 

o 

o 

CJ 

CA 

CA 

QO 

10 

m 


’ - C a 7 - 

r* « * * 




^vrv-V • ' ' V : . 



table 23 


••; 


'• . ' ! ■ ' *• • 

Effect of Acute 

Exposure to Cigarette 

Snoke 

\ ■■■ - ^ ty 

■ ' / ' ' 


on the In Vivo Secondary Serum Antibody 

Response 

‘ ; - . ■ 

_ w w- ■ ; i y, ■ ji 

' ■ V'- vV. 

■ • ‘ • i. : j . 

i * . • 

.. i 

EA Titer (Log?) 

. T r* ir * -vtiW t* r 4* JL ■ 

:•irj ■' ■' " 




Days of Smoke 

Exoosure .' 

Snoked 

Shan-smoked 

Bench Control 




.. ■ . 


28-35 


li , 

- 11 

. 12 - y- 

30-35 


n 

11 

■ > 

12 

! 32-35 


n 

11 

12 


-v ■ . •. H- '■ 

’ ; . \ • . ' * . .. \ J - . 










Conditions: 

•• '.'t- --s-iV • 


-S',?. 


;>C: 


■ *>.& -i 


10 mice/group 
All nice injected day 0 
All nice reinjected day 28 
Assay done on day 35 


i: 


f ‘"Cigarette: v,_ "'Kentucky' Reference' 1R1 Z % 

••.••>.. .. - ’.'.i-p' •*;•’• ; • •'•: ' ' 'V.' 

’Exposure: 3 Cigarettes, 2 times/day 




•>,- •" v,- 







Table 24 


J. t_ , 




Effect of Acute Exposure (7 Days) to Smoke 
on the Response to Mitogenic Stimulation 


; f->i:- ’i- 

f . '-,■■;■ 


,< .v:7r?3^.‘v^ <vi 

"*r? fr \ N " V. •> ^ V- ■ • ?. *£ 

«: *. .' \ :■ . .v- 

- -v."S 
v- 

’ ' 5 «SP§ 

■ ■ 

■ 

; : ■ vV 

.. X- .k'Ax<v-> 
•.-•■■ ‘T- 


Grouo 


^H-Thvnidine Incorporated (cpm) 

Conce naval in A —~ ~— "P hytohemagglutinin 


• • - *■ . , ■--$■■ 




Unstinulated 
Smoked !: 

V'-J. , 

Cnstisulated 

Shan-saoked 

Cnstinulated 
Bench Control 


1,843 

35,520 

1,935 

35,873 


(19.3) 

V- 

(18.5) 


291304 < 12 ‘ 62 > 


1,843 

23,626 

1,935 

19,021 


■<* 


( 12 . 8 ) 

** * 7. S',’’-- vA iTI*-- 

• . i , , • / 

( 9.8) 


1 ■: 


>v> 


•~y : 


2 321 
24,’270 (1 °* 5) 


Conditions 




•■'-,r 





Cigarette 

■Cigarette: 

Exposure: 


• 5 16 nice in smoked group 
- - 8 nice in sharr-snoked and bench control 

Kentucky Reference 1R1 

l 3 Cigarettes, 2 tines/day, 7 days 



Additional -y - - - 

Information: .Spleens removed on day 7 and placed in culture with 

nitogen (25_g PEA, 2.0yg ConA) for 72 hrs. Pulsed 
for final 24 hrs. with l.OuCi %-thymidine. 


'y. * 




Table 25 


Effect of Acute Exposure (15 Days) to Smoke 
-on the Response to Mitogenic Stimulation 


Group ; . 

• ^ . 

Unstimulated 
Smoked 

;*r. v - 

Unstimulated 
Sham-smoked 

"■; 

Unstimulated 
Bench Control 


^H-Thymidine Incorporated (cpm) 
Concanavalin A 



Phytohemagglutinin ’/p|f" 

d: ' • t’-y -" 




Co 


, ,, : ■ ■ 


4, = 838 
55,319 

4,612 

62,660 

4,852 


in A 



7 i uf i nin 

(4.8) 

(11.4) 


v - 4,838 
23,363 

(13.6) 

- 

4,612 

22,074 

'' '. ■* ■ * ' :'-4 ‘-i'. : J• 

(4.8) '• 7;^ 

(13.0) 


.4,852 

21,316 

(4.4)' 






Conditions: 


16 mice in smoked group 
8 mice in sham-smoked and bench control 


Cigarette: 


vi 


Kentucky Reference 1R1 

V- ■ ■ ' ' > ■ ' V i ? i ^ ■■ ■ 

3 Cigarettes, 2 times/day, 15 days 


. 

•• i;hN 


it 


Exposure: 

i ".Additional ■ -{ " X' i; <■ . ■■ " ' 

. -i - Information: ^ Assay as indicated in Table 24. 


.,m j ***% « » 

r ■ j* ■ T ‘ 'i.V ' . 


:***-■/ 

1 1 —l 


• r'r-'-’V'Jf' 







